Electronic Version 
Stylesheet Version vl.1.1 

Description 



UWB PULSE GENERATOR AND UWB PULSE 

GENERATION METHOD 

PRIORITY REFERENCE TO PRIOR APPLICATIONS 

[0001] This application claims benefit of and incorporates by ref- 
erence U.S. patent application serial number 60/516,046, 
entitled "Ultra-wideband pulse generator," filed on Octo- 
ber 31, 2003, by inventor Heng-Chia Chang. 
Technical Field 

[0002] jhis invention relates generally to ultra-wideband, and 

more particularly, but not exclusively, provides a system 

and method for generating ultra-wideband pulses (UWB). 
Background 

[0003] Basic UWB or impulse radio transmitters emit short pulses 
with tightly controlled average pulse-to-pulse intervals. 
However, conventional UWB transmitters employ mi- 
crowave circuits (e.g., high frequency microwave diodes), 
which can be expensive. Accordingly, a new transmitter 



and method are needed that do not employ microwave 

circuitry. 
SUMMARY 

[0004] Embodiments of the invention enable generation of a UWB 
pulse train signal CMOS integrated circuitry, thereby low- 
ering cost. In an embodiment of the invention, a generator 
system comprises an input clock, a grounded line, an out- 
put line, and a filter. The input clock generates a modu- 
lated pulse train signal. The grounded line, which is com- 
municatively coupled to the input clock, phase shifts the 
modulated pulse train signal 180°. The output line, which 
is communicatively coupled to the grounded line and the 
input clock, combines the modulated pulse train signal 
and the phase shifted signal. The filter, which is commu- 
nicatively coupled to the output line, filters out negative 
or positive amplitudes of the combined signal. 

[0005] | n an embodiment of the invention, the method com- 
prises: modulating a data signal into a pulse train signal; 
splitting the modulated pulse train signal into a first and a 
second signal; phase shifting the first signal 180°; com- 
bining the phase shifted signal and the second signal; and 
filtering out negative or positive amplitudes of the com- 
bined signal. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0006] Non-limiting and non-exhaustive embodiments of the 

present invention are described with reference to the fol- 
lowing figures, wherein like reference numerals refer to 
like parts throughout the various views unless otherwise 
specified. 

[0007] FIG. 1 is a block diagram illustrating a network system; 

[0008] FIG. 2 is a block diagram illustrating a set top box of the 

network system of FIG. 1; 
[0009] FIG. 3 is a block diagram illustrating a transmitter section 

of the set top box of FIG. 2 according to an embodiment 

of the invention; 

[0010] FIG. 4 is a timing diagram illustrating signals generated by 

a transmitter section of the set top box of FIG. 2; 
[0011] FIG. 5 is a block diagram illustrating a transmitter section 

of the set top box of FIG. 2 according to an embodiment 

of the invention; 
[0012] FIG. 6 is a block diagram illustrating a transmitter section 

of the set top box of FIG. 2 according to an embodiment 

of the invention; and 
[0013] FIG. 7 is a flowchart illustrating a method of generating a 

UWB pulse. 



DETAILED DESCRIPTION OF THE ILLUSTRATED 



EMBODIMENTS 

[0014] The following description is provided to enable any per- 
son having ordinary skill in the art to make and use the 
invention, and is provided in the context of a particular 
application and its requirements. Various modifications to 
the embodiments will be readily apparent to those skilled 
in the art, and the principles defined herein may be ap- 
plied to other embodiments and applications without de- 
parting from the spirit and scope of the invention. Thus, 
the present invention is not intended to be limited to the 
embodiments shown, but is to be accorded the widest 
scope consistent with the principles, features and teach- 
ings disclosed herein. 

[0015] FIG. 1 is a block diagram illustrating a network system 

100. A set top box (STB) 120 is communicatively coupled 
to a flat panel display 130 and a base station 110. In an 
embodiment of the invention, the STB 120 is wirelessly 
communicatively coupled to the flat panel display 130 via 
a UWB link. The connection between the STB 120 and the 
base station 110 can be wired (e.g., cable) or wireless 
(e.g., satellite). 

[0016] During operation of the network system 100, the STB 120 



receives television (TV) programming or other data from 
the base station 110 and transmits it to the flat panel dis- 
play 130 via UWB. The flat panel display 130 receives the 
data via UWB, converts the received data to a format capa- 
ble of being displayed on the display 130 and displays the 
converted data. Accordingly, by using UWB, the amount of 
wiring required is reduced. 

[0017] FIG. 2 is a block diagram illustrating the STB 120 of the 
network system 100 of FIG. 1. The STB 120 includes a 
wireless transceiver 210 capable to wirelessly communi- 
cate with other wireless devices, such as the flat panel 
display 130, via UWB; a memory device 260, such as such 
as a magnetic disk, Random Access Memory (RAM), Flash 
Memory or other memory device or combination thereof; a 
processor 250, such as an ARM 7 microprocessor or a 
Motorola 68000 microprocessor; a display 280; and an in- 
put device 290, all interconnected for communication by a 
system bus 270. In addition, wireless transceiver 210 is 
communicatively coupled to an antenna 200. The STB 120 
also includes an I/O port 240 for communicatively cou- 
pling to the base station 110. 

[0018] Transceiver 210 can wirelessly transmit and receive data 
using UWB. The transceiver 210 comprises a transmitter 



220 for transmitting data and a receiver 230 for receiving 
data. The transmitter 220 will be discussed in further de- 
tail below in conjunction with FIG. 3. 

[0019] The processor 250 executes engines stored in the mem- 
ory 260 to transmit and receive data to other UWB-en- 
abled wireless devices, such as the flat panel display 130. 
The display 280 comprises a LCD display or other device 
for displaying data, such as channel selection. Input 290 
includes a keyboard and/or other input device and en- 
ables a user to change channels. 

[0020] FIG. 3 is a block diagram illustrating the transmitter sec- 
tion 220 of the STB 120 (FIG. 2) according to an embodi- 
ment of the invention. It will be appreciated by one of or- 
dinary skill in the art that the transmitter section 220 
(and/or the entire transceiver 210) may be incorporated 
into any device requiring UWB communication capabilities 
(e.g., a laptop computer). The transmitter section gener- 
ates a UWB pulse train with a frequency of 20 megapulses 

6 

per second (10 pulses per second) with 0.5 ns pulse 
widths. The transmitter section 220 has very low duty cy- 
cles so that the average power time domain is significantly 
lower than its peak power in the time domain. For exam- 
ple, in an embodiment of the invention, the transmitter 



section 220 generates signals only 1% of the time (e.g., 
one 0.5 ns pulse per 50 ns time period). 

[0021] The transmitter section 220 comprises an input clock 300, 
a line 310, a step recovery diode 320, a grounded line 
330 and an output line 340. The input clock 300 is com- 
municatively coupled to the line 310, which is commu- 
nicatively coupled to the diode 320. The diode 320 is 
communicatively coupled to both the grounded line 330 
and the output line 340. The output line 340, in an em- 
bodiment of the invention, is communicatively coupled to 
a diode 350 (e.g., a Schottky diode), which is communica- 
tively coupled to an amplifier 360 to the antenna 200. 

[0022] During operation of the transmitter section 220, data sig- 
nals from the bus 270 to be transmitted over the antenna 
200 are received and input into the line 310 via modula- 
tion with clock signals from the input 300 (e.g., each 
pulse may represent a single bit based on pulse ampli- 
tude). The modulated signals have a pulse width greater 
than the desired pulse width. The modulated signals pass 
through the diode 320 and are then split between the 
lines 330 and 340. The signals traveling along the line 
330 bounce back and combine with the signals traveling 
along the line 340. The diode 320 prevents bounce back 



of the signal to the clock 300. 

[0023] since the signals along line 330 are reflected, their phase 
is shifted 180 degrees. The combined signals have a pulse 
width of At = 2L/v wherein L is the length of the line 330 
and v is the signal propagation velocity along the line 330. 
Accordingly, the pulse width can be varied by varying the 
length of the line 330. The combined signal includes both 
positive and negative pulses. The signals will be discussed 
in further detail in conjunction with FIG. 4 below. 

[0024] After combination of the signals, the combined signal is 
then filtered by the diode 350 to remove negative or posi- 
tive pulses. The filtered signal is then amplified by the 
amplifier 360 and output by the antenna 200. 

[0025] FIG. 4 is a timing diagram illustrating signals generated by 
the transmitter section 220. At V (line 310), pulses with 
time widths larger than the desired time widths are gen- 
erated by the input clock 300. Some of the signals from V 
are then split at (line 330) and reflected with a phase 
shift of 180 degrees. As the signals at V* 2 are offset from 
the signals of V , the combination of the signals from V 
and V 2 yield the signals of V 3 (line 340) having a pulse 
width of 0.5 ns with negative and positive amplitudes (one 
of which can be filtered out by the diode 350). As dis- 



cussed above, the pulse width can be varied via varying 
the length of the line 330. 

[0026] FIG. 5 is a block diagram illustrating a transmitter section 
220b according to an embodiment of the invention and 
FIG. 6 is a block diagram illustrating a transmitter section 
220c according to an embodiment of the invention. The 
transmitter sections 220b and 220c are similar to the 
transmitter section 220 except that they include pro- 
grammable delays and related delay control circuitry to 
manage pulse widths. Specifically, the transmitter section 
220b (of FIG. 5) includes a plurality (e.g., 3) of pro- 
grammable delays 500a along the grounded line 330b. 
The delays 500a are controlled by delay control logic cir- 
cuitry 510, which can be implemented as an Application 
Specific Integrated Circuit (ASIC) or via other technology. 
Similarly, the transmitter section 220c (of FIG. 6) includes 
a plurality of programmable delays 600a along the 
grounded lines 330c and 330d. The delays 600a are con- 
trolled by delay control logic circuitry 610. 

[0027] FIG. 7 is a flowchart illustrating a method 700 of generat- 
ing a UWB pulse. In an embodiment of the invention, the 
transmitter section 220, 220b or 220c can implement the 
method 700. First, a data signal is modulated (710) into a 



pulse signal. The pulse is then split (720) in two with one 
portion being phase shifted (730) 180°. The phase shifted 
pulse and the original pulse are then combined (740) to 
form a pulse with negative and positive amplitudes and 
having a width of, for example, 0.5 ns. The width can be 
determined based on the grounded line 330 length and/ 
or on programmable delays incorporated into the 
grounded line 330. The combined pulse is then filtered 
(750) to remove either the positive or negative pulses. The 
filtered pulse is then amplified (760) and transmitted 
(770). The method 700 then ends. 
[0028] The foregoing description of the illustrated embodiments 
of the present invention is by way of example only, and 
other variations and modifications of the above-described 
embodiments and methods are possible in light of the 
foregoing teaching. For example, components of this in- 
vention may be implemented using a programmed general 
purpose digital computer, using application specific inte- 
grated circuits, or using a network of interconnected con- 
ventional components and circuits. Connections may be 
wired, wireless, modem, etc. The embodiments described 
herein are not intended to be exhaustive or limiting. The 
present invention is limited only by the following claims. 



